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Related literature
For the biological and pharmacological activity of coumarin and its derivatives, see: Borges et al. (2005) ; Gursoy & Karali (2003) ; Moffett (1964) . For a related structure, see: Fun et al. (2011) . For hydrogen-bond motifs, see: Bernstein et al. (1995) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). SAIB and KS thank Dr Babu Varghese, SAIF, IIT, Chennai, India, for the X-ray intensity data collection and Dr V. Murugan, Head of the Physics Department, for providing facilities in the department to carry out this work.
The title compound C 20 H 21 NO 7 consists of a coumarin ring system fused with a pyran ring. The coumarin ring system is almost planar, with the C9 atom having a maximum deviation of only 0.0495 (15) Å. The coumarin ring system (O1/C1-C9) makes dihedral angles of 81.43 (7)° and 7.67 (5)° with the methyl carboxylates(C13/O3/O4/C14) and (C15/C16/O5/O6), respectively. The pyran ring forms dihedral angles of 88.77 (7)° and 2.95 (6)° with these two methyl carboxylates.
The X-ray crystal structure determination shows that the compound crystallizes as a racemate -the molecule has an asymmetric carbon atom C10. The title compound exhibits structural similarities with a previously reported related structure (Fun et al., 2011) .
The molecular structure is stabilized by an intramolecular N-H···O (Table 1) hydrogen bond which generates an S(6) ring motif (Bernstein et al., 1995) . The crystal packing is stabilized by intermolecular C-H···O hydrogen bonds. The carboxylate atom O5 is a bifurcated hydrogen acceptor -from the neighbouring tert-butyl group and from the amino group.
To a stirred solution of 4-hydroxy coumarin (0.162 g, 1.0 mmol) and dimethyl acetylenedicarboxylate (0.142 g, 1.0 mmol) in CH 3 CN (10 ml), a solution of tert-butyl isocynaide (0.083 g, 1.0 mmol) was added at room temperature over 5 min. The mixture was then stirred for 24 h. After completion of the reaction, the solvent was removed under vacuum and the solid residue was washed with n-hexane and re-crystallized from CH 2 Cl 2 /n-hexane(1:2) to give product as colourless crystals (0.337 g, 87%).
Refinement
The positions of the hydrogen atoms bound to the N and C atoms were identified from the difference electron density maps and their distances were geometrically optimized. The hydrogen atoms bound to the C and N atoms were treated as 0.0401 (7) 0.0598 (9) 0.0757 (11) 0.0082 (7) 0.0047 (7) 
